Regulation of lipolysis by human adipose tissue in hyperthyroidism.
The effects of noradrenaline (NA) and isopropyl-noradrenaline (ISNA) on glycerol release and cAMP levels in sc adipose tissue were studied in vitro in 27 patients with hyperthyroidism. In 11 patients, the studies were repeated after 6--12 months of treatment for hyperthyroidism. A third group comprised 21 euthyroid patients otherwise healthy except for morbid obesity. The lipolytic response to ISNA, observed in untreated thyrotoxic patients, was found to be reduced by 30% when the patients were reexamined after treatment for thyrotoxicosis. This reduction was attributable to a decrease in the cAMP level. This was observed whether adipose tissue was incubated in the presence or absence of a phosphodiesterase inhibitor, theophylline. Both NA and ISNA induced 50% more rapid glycerol release and 4 times higher cAMP levels in adipose tissue of the thyrotoxic subjects than in the obese euthyroid patients. A positive correlation between tissue cAMP and glycerol release, on one hand, and mean fat cell size, on the other hand, was observed in treated thyrotoxic patients and obese euthyroid patients but was not recorded in the untreated hyperthyroid patients. The basal rate of lipolysis was not altered in thyrotoxicosis. The results suggest that the enhanced lipolytic response to catecholamines in adipose tissue of hyperthyroid patients is due to increased beta-adrenergic responsiveness. In addition, a disruption in subsequent stages of the regulatory pathway at the level of protein kinase or hormone-sensitive lipase also seems possible.